2 (1.05 g, 2.98 mmol) and K 2 CO 3 (1.64 g, 11.9 mmol) were suspended in anhydrous DMF (20 mL) in an oven dried 100 mL round bottom flask with stirring. 2-Bromoethanol (0.64 mL, 9.0 mmol) was then added and the suspension heated at 110 °C under argon overnight. The mixture was then allowed to cool to room temperature and poured into 100 mL HCl (10 %, aq.) and extracted with EtOAc (3 x 100 mL), dried over MgSO 4 , and evaporated under reduced pressure. The solid residue was then taken up into hot EtOAc and filtered to remove any unreacted starting material. The filtrate was evaporated under reduced pressure to yield 3 as a white solid (475 mg, 36 %). 
Polymer Preparation Synthesis
All polymers were initially synthesized by the following method: An oven dried Schlenk flask with side arm and septum was charged with a copper wire (2 cm) wrapped stirbar, di-initiator 4 (1 equiv.), methyl acrylate (1400 equiv.), and DMSO (2:1 v/v DMSO: methyl acrylate). The solution was subjected to 3 freeze-pump-thaw cycles before backfilling with argon and placing in a thermostated bath at 25 °C.
Me 6 TREN (2 equiv.) was added by syringe to initiate the polymerization. The reaction was terminated upon exposure to air, and was subsequently diluted with a minimal amount of CH 2 Cl 2, and was precipitated into cold MeOH. Precipitation was repeated twice more from CH 2 Cl 2 into cold MeOH. Drying by high vacuum yielded a gummy-translucent polymer.
Fractionation
Polymers P2-P4 were subjected to fractionation by preparatory GPC before sonication. 
General Sonication Conditions
Ultrasound experiments were performed in dry acetonitrile on a Vibracell Model VCX500 (20 kHz frequency) with a 12.8 mm titanium probe. For polymer 4, CHCl 3 was used due to insolubility in acetonitrile while all other conditions were identical. Solutions were irradiated at a concentration of 2 mg/mL in 16 mL of solvent unless otherwise noted. Prior to sonication, the solution was transferred to a 3-necked Suslick cell in an ice bath and sparged with nitrogen for 30 minutes prior to sonication. Irradiations were performed at 14.8 W/cm 2 with a pulse sequence of 1s on/1s off while maintaining a temperature of 6-9 o C under a nitrogen atmosphere. Power calibration was performed using the method of Berkowski et. al. 2 Individual sonication experiments were performed for each time point. 32 mg of P1 was dissolved in 16 mL MeCN, subjected to irradiation for the times indicated. The solution was filtered and evaporated under reduced pressure. A 2 mg sample was dissolved in 1 mL of THF for GPC analysis, while the remainder was dissolved in 0.5 mL CDCl 3 for NMR analysis. (blue), P1 after irradiation @ 254 nm (green), and P1 after sonication (red).
Sonication of Control Polymer
A low molecular weight (M n = 28, PDI = 1.04) control polymer was synthesized in a manner identical to P1-P4 and subjected to identical sonication and photolysis conditions. After 180 min of sonication, no Note that data at low levels of breaking (B < 0.25) intrinsically contain high uncertainty.
